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1$, mk-lf. J . Am. Chem. Soc, 1999, 121, 6515-6 
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C * o *«^^»t?ff 9 * L < t±- 2 0 o C - 5 0 o C T»ab 0 , 
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[0 0 3 4] 

[0 0 3 5] 

(5) (DMmnm*. ^JiiJy 'J * 7 A ^ n 7 h ^7 7 ^ - 1: t 
[0 0 3 6] 

*7A^vb^7^f-t:«U «ttf77'J>M (5) 
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0 fflv^rwnuii, sfcSMta 1 ;**, imAV)^-^^, TKm-fb^h 1 ;^ 

<, X L< fiO. lN~10Nt^5o 

[0 0 3 8] 

0<>C~ 1 5 0<>C-e&l9> $ "b Kf&* t < (i9 0OC~ 1 2 0°Ctr&&o 
[0 0 3 9] 

^i$Mti^<«>*£\ i 2-2 4B#p^-e^T, jt^m^Tv^jyik&m ( 

[0 0 4 0] 

y yfo&yn ( 3 ) o ^ ^ Mb la^t ttfc^&^tt^ r v v > ik&yo ( 5 ) 

f&o BU&»T&. MEET, «*^»^j»l/6fc4*tt*»«IU 
[0 0 4 1] 

^Wic^v>T#f>tu^^M^rv; v-fb-fr* (7) w\ $ffiik&yrc$> 

Ltli, C 2 ~ C 20^^ * L- < ttlft*^ ttv^T <b A < S 
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-fv^n^i, n-y^;v*, sec-w*. t ^y^f-^m 

is)v*?-)vm, rv^m, 2-f"r=-^m, 1 2 -?w<~fr&, 2 

>f y ku t7f;v^f;vS, ^n/w^vak, t-y>^>*^' 

fc*7& $ ^f <b*L& 9 
[0 0 4 2] 

[0 0 4 3] 

.x-^VOX'T 5 V- YiMBM (7 4 2. 4mg, 4mmol), 

(7 7 9. 9mg, 4. 2 mm o 1 ) , HJ .x^/vr 5 > 
(5 8 5. 5 ^L, 4. 2mmo 1) (8mL) Mi#$fU ISt 

$^^;V=8! 1) i:tiSU (9 4 1. 2mg, 1|«9 9%) 

lH NMR (3 0 0Hz, CDC 1 3) 



2 - 7 x - 7 7 T/ - 4 - * ^ v V - > (9 4 1. 3 2mg 
, 4mmo 1) (D*?;-^ (4mL) mfci^ 2 M7»fb^ h V V ^ tKv« ( 
4mL) lfit3 05Mt#L£o * * ^ -/I'&MET^rLfc&K, tK 

m\~? x-yWL*t\\z.m.'&^^ @iEm-^;v-^ffiL£o ^®^^7K«^h'; 
7At«u ^mr> mm-f&z-tizzy) 2-7x^^77^ >-4-#;v 
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sK^Ufc&fco £*L£0OCfc*fr*PU y^f^T5/^Vy> (391. 0m 
g, 3. 2mmo 1) , J-fr (1. 1 5mL, 1 2mmo 1) <£>mit 

(8mL) vM^Jflx.. mm~l, 3-^y^nA^y;^;Kf^5 
K (9 0 7. 7mg, 4. 4mmol) ^ 3 0«U: o 4i:/:-)VT 

1) KilJfflNRU Bl» (Ml^^, 5 4 7. 9mg, 5 2%lR$) 

o 

[0 0 4 4] 

lH NMR (400Hz, CDC 1 3) d : 7 . 86-7. 88 (2 H, m) 
, 7. 3 9-7. 4 9 (3 H, m), 5. 2 0 (1H, t) , 3. 63 (2H, 
d) , 1. 5 2 (9 H, s) o 
[0 0 4 5] 

(mmmi) t--?*h)\< cr) -4-^f^-2- 7x-w/r/-4 

- ft )V £j£ yWf 

f 7V* 1 ] V- 4 -*Wvl/- h (79. Omg, 0. 3 mm o 1 ) RtfMMl 
yf^<D±m s (S, S) t^^M (8) (2. 7 4mg, 3^mol) Khfr 

(2mL) ££nx.£o 3-7^^ (3 7. 3 ^ L, 0. 6 mm o 1 ) £3jn 
x., OOC^^Sp-f-^o 5 O^oTKM^ 1 ; V^Tkm®. (lmL) £;Unx-> TLC 

: ^^-;v^-r;v= 10 : 1) a nbtitzfki&m^ll NMR <£ *) 
BM%QX~$)Z>Z.ttffr fritz (71. 3mg, ^8 6%) o itv^HPLC^ 

tm (*7a;chralcel od (^-f -t;H±^) , Sidffi ; 

I i*/-;u=4 0 0:1, fiy^^M 16. 7t> (major), 20. 8t> ( 
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minor) ) Lfc*t*> **«Ktt9 7%e eT'&o/Co ZtzSm, 
(r) -^f;v-L-vXf^ > t -~?T)Vx.?s7-)V*WMt LtMt^: t - 
(R) -4-^f^-2-7x- ^f77'J >-4-^;V^vV- b 

[0 0 4 6] 

lH NMR (4 0 0Hz, CDC 1 3) £17. 85-7. 87 (2 H, m) 
, 7. 4 0- 7. 4 7 (3 H, m) , 3. 8 3 (1H, d) , 3. 2 5 (1H, 
d) , 1. 6 3 (3H, s) , 1. 5 0 (9H, s) ; [a]D 2 7=-l 7. 5 (c 
0. 5 0, CHC I3) o 
[0 0 4 7] 

Utl 9] 




(8) 



(«M2~5) mmi tmtim,- mmmwz y)^T<D^m^TV 
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[0 0 4 8] 
Wt2 0] 

N^/C0 2 R C hjral cat. 

Ph—f + R 5 X ; - 

N e— - 1 toluene 

& 50% KOH 

[0 0 4 9] 

[^11 



R 5 X 


R 3 


Time, h 


Yields, % 


55 ee 


BnBr 


Et 


1.5 


97 


97 


CH 2 =CHCH 2 Br 


Et 


1.5 


99 


96 


HC=CCH 2 Br 


Et 


4 


74 


95 



[0 0 5 0] 

(mmm2) *.<mm&x.*)v 4 -^>vjv -2-7.x-;w -t-/v>--4- 

lH NMR (4 0 0Hz, CDC 1 3) d 7. 8 5- 7. 8 7 (2 H, m) 
, 7. 3 9 -7. 5 0 (3 H, m) , 7. 21-7. 28 (5H, m) , 4 . 2 
4 (2H, q) , 3. 82 (1H, d) , 3. 43 (1H, d) , 3. 35 (1 
H, d) , 3. 30 (1H, d) , 1. 27 (3H, t) ;[«] D 27=+73. 6 

(cO. 50, CHCI3) ; HPLC I CHIRALPAK AS 

: j.*/-;u=2 0 0:1), &#BfP*11 1. 8# (minor), 13.3^ 

(major) 

(^^113^ ^aHfrlto^;!/ 4 -7'JJV-2-7x^^f7 7r^-4-^ 

lH NMR (4 0 0Hz, CDC 1 3) 8 7. 8 5-7. 8 7 (2 H, m) 
, 7. 3 9-7. 4 9 (3 H, m) , 5. 7 8-5. 8 5 (1 H, m) , 5 . 1 
5-5. 21 (2H, m), 4. 23-4. 31 (2H, m) , 3. 87 (1H 
, d)., 3. 39 (1H, d) , 2. 7 6- 2. 7 9 (2 H, m) , 1 . 3 1 ( 
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3H, t) ; [a]D 2 7=+ 2 7. 8 (cO. 50, CHC1 3 ) ;HPLC:CH 
I RALPAK AS (^*-9-> : x*y-/l'=2 0 0:1)-, ^#B#F*5 9. 3 
# (minor), 10. 1^ (major) 

(MMmAJ itgm&=± * >. 4-^n^^>-2-7x^JVf77T/- 

lH NMR (4 0 0Hz, C D C 1 3) 8 7. 8 4-7. 8 6 (2H, m) 
, 7. 3 8-7. 5 0 (3H, m) , 4. 2 4-4. 3 8 (2H, m) , 4 . 0 
3 (1H, d) , 3. 62 (1H, d) , 3. 02 (1H, d d) , 2. 80 ( 
1H, dd) , 2. 05 (1H, t) , 1. 33 (3H, t) ;[«] D 27=+88 
. 9 (cO. 50, CHCI3) ; HPLC ! CHIRALCEL OD (^* 
I jr-^y-;l^=5 0:1), i£i#B#^ 1 2. 5^ (minor), 18. 6 
% (m a j or) 

mmm 5 ) iiatii^ijk 4-*^- 2 -7 ^-^7-/^ >-4 

*^>*7A^n7f^774 - (ah>: vif^-r;v=iO : l) l~ 

Xm9k. S ^ ( 8 6 %ym, 9 7 % e e ) % 7 & £ V l&it* ^ V 

y . 3 o : i~i o : i zm^x&m*mmz*£mL-rz mm.m 

9 0%) o mwztitzMmznm&m (2 ms-9--r ^>»v) Ltztzz, aw&a* 

8 5%J|X$, 9 7% e e-e#ibtL/io £ <b ^^JKmiRL^^^fflv^c (3IU@ 
■*M?;v) @ WW8 3 %i|3l^, 9 7 % e e T:i#<b*Uto 

[0 0 5 1] 

mm^m%T. **7^©K>f^}:t-7*f^ (r) -4-^^-2- 

7x-;vf N /- 4 - *;Wf ^vV- > (97%ee) (lg, 3. 6 mm 
oi) £^4Ni&M7toM (log) *mz.mm,mtz>o TLCi:tt-7f;v 

( R ) _4-^f;V-2-7x^;Vf77*'J >-4-*W'>V">^ 
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^m^t^, ^:*^l/6 i:^^^«EET> Mi-^>o (5mL 

fco #^*r (0. 5 4g, 8 8. 0%JR^) NMRMi») 

„ gtfjtre&& (R) - ff-^f^-L-yXf'f/M^^it^EL 

10 0 5 2] 

lH NMR (3 0 0Hz, D 2 0) <S 3. 18(1 H, d), 2. 89(1 
H, d) , 1. 6 0 (3 H, s) 

^»J6Ifi«<7)^T#^tL7^ (R) -a-^f;l/-L-y^fr/MS ( 
7 4. 9mg, 0. 4 4 mm o 1) (3mL) Kvtfl¥£-£, j*^*^ h V 

*A (19 7. 7mg) *mml>, x ^ / - >>V 3 m L f J)ni/wo If f » * 
nn^v^;vxxr^ (0. 17mL, 1. lOmmo 1) £tinx-> iEifi"? 
2 H Bjj^U, RJS^lc*^m*«inLr p H = 1 . 9tU ftBlif-^-CHII 
Wfc, ifcfc^^hy 3-^ »j»«r«ET«*U^o -*t£PTLC 

(A^t >/^ixf ;v= 1 / 1 5:^) "C«»iLlH NMRK 

t^Utu*B»!|jj (10 6mg, ftf 6 0%) Tr&& C b&t>fr-otzo £ 
MHPLCCtM (*7A:CHIRALCEL OD-RH (V4^M± 

K) , #t&*B : y >m— 7X#* y * a • y ( p h 2 . 0) /r-t h - 

].i;;V=6/4, SfEiS: 1. Oml/min, tfcfflifcg : 2 10 nm, #7Ai& 
E: 3 Or, «#B#W1 9. 1 5^ (D#) , 2 2. 9 2^ (L#) ) Lfctt* 
^ %&UB£fc 9 7 % e e Tfco fc e 
[0 0 5 3] 

lH NMR (300 MHz, D2O) 5 : 7.30-7.40 (m, 10H), 5.22 (s, 2H), 5.10 (s, 
2H), 3.60 (s, 2H), 1.63 (s, 3H). 



thlE# 2003-3104866 




2002-288401 



v : 



mm} 



;fri£ ; S:Jl / l&1~<2>o 



ffifiE# 2003-3104866 



2002-288401 _ ^- v : 1/E 



t^Hil^ff #M 2002-288401 

50201474645 

um'g m^.mm±m 0094 

[jtWB] spmwioR 10 



tBIE# 2003-3104866 



#0 2 002-288401 

m i a i i it t 

[000000941] 
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